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(57) Abstract: Paying attention to the fact that no secretion 
is made by one H-chain due to "knobs-into-holes" , it is 
found out that a target bispecific antibody can be preferen- 
tially formed by first expressing the H- and L-chains in one 
side, then suppressing the expression thereof, expressing the 
H- and L-chains in the other side to thereby construct target 
HL molecules (HaLa and HbLb) and then pairing the H chains 
with each other (H 2 L 2 ). 
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mm 



5 &Wt$W 



15 aa^ffi 

L fHl h i(P B 1<D 2 M.V> ZtXjV? j V%m\Z. «fc «9 ^ § ft> tfiffctfSJM £ ft 

TV^ 0 ~#^tt#L#:(bispecific antibody; BsAb)te, ~^i§ffi£tffc(bifuncti 
20 onal antibody) k H¥f£ft 5 CI £ t> $> t> > 2 ocOirCj^^r^S(C#^^^^^^fS:^ 
ft5 2tI«iS6t5i^ s t^5#Wt&5o BsAb(3, 
y y ^ y K~-*^\ Kn-v (quadroma) ^ B^tfftS 2 Slg<£>^&5 

H 4, 474, 893 ; R. Bos and W. Nieuwenhuitzen, Hybridoma 1992, 11(1): 

25 41-51) „ £fc, 2M^^/^n-^/V^OFab(^^t4)flfit, £fc«:F 
ab' frJt^rftl^lft (M. Brennan et al. , Science 1985, 229(1708): 81-3) s £ 
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/ $ xx — fA'$ifc&j&Clfe&tZ r. £ wit-et 5(B. Karpovsky et 

al. , J. Exp. Med. 1984, 160(6): 1686-701) 0 
BsAb M^m^n 5 fflMti t LT % ^ ^ u ;/ JJ H I 

fit^if bfriZ> (M.R. Sureshetal. , Methods Enzyraol. 1986, 121: 210-28) 0 ^ 

5 F^;@L& /5 s & £ (Y. S. Massimo et al. , J. Immunol. Methods 1997, 201: 57- 
66) 0 

15 r <D i 5 ft £fi¥?B U J: <9 * t * fcJRit? BsAb £:# 5 # ft £: UT> #0 x. 

ff % Fab' -^-^"^ h n $Efit (TNB) Fab' -?-jr*-;V (SH) ^OtrL^Kf it £ 

ik^ffilzMW~$~Z>J7&&$n<bfrlX\;^Z> (Brennan et al. , Science 1985, 229: 8 

Do ££>ic:, fc¥&J\zmi&£-itZZ.kifi'V&& Fab' -sh Hf >f 2r J; »?flff<Sfc:#5;fc 

20 *LTV>5 (Shalaby et al. , J. Exp. Med. 1992, 175: 217-25) „ itte^MMiS. 

JVCl^S 2@fg(D|$fjf 7^fe&3 BsAb -CfeS (P. Holliner et al. , Proc. Natl. 
25 Acad. Sci. USA 1993, 90: 6444-8; EP404, 097 -PKW093/1 1161 -5§-) 0 ^<D£5& 
Db b\Z$C&L.fch(Db LTli (single chain) Db %m?Z> - t # s ~e# -5 (WO 
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03/087163 #£3R)„ Lj&»Lfcj&$^ ffifcmftfc, ^^ftO^flEfcJt^jfiL?*^ 

(^:t^1t^J^^^^Ai"0^■^ § ^P?^tLTV^S(Ridgway et al. , Protein Eng. 
1996, 9: 617-21) „ - O^jfe^ J: 9 S£it£*Lfc H tt^ofc L 0$£ 

>5t^b#S 0 q« 2001-523971 -IHMBKIEU K.* -f ^^^i" 

Hilvi^L, Hv^7^f^T^- ^r^i-*iiL^^^^ y—^^jfirZjjmh 

^m^h(D— At-«fc 0 iifit £ ^3 (PCT/JP04/000496) 0 

2 0(Dm^O^{-^S#MW^tM^ ; t-t"6 BsAb fi s i/7 vitroRXl in v 

15 iwmsajts^&^wf, \^m.mi%^^^^^m\z.^\^xmm\^n 

lsX&.M~$-Z> r. £ 6 (Hammerling et al. , J. Exp. Med. 1968, 128: 146 

20 1-73) o *(D4&. ffift*-^j>'Wkikm%Mmm&m?z>z.kfcx 



25 



Kurokawa et al. , Bio/Technology 1989, 7: 1163; 5-304992 #&«0 0 

2-i45i87 -*§-<&$&) , (Dmm^Mm t ^mmmRxmmm^i-f. # 



WO 2004/111233 



PCT/JP2004/008585 



- 4 - 



Hgip 5-213775 -*§-4^f ;#!S^ 10-165184 ^fg^lfl 5 ? 11-71288 ; 2 

002-518041 -g^ft^^F 11-506310 #4fcft; Link et al. , Blood 1993, 81: 3 
343; T. Nitta et al. , Lancet 1990, 335: 368-71; L. deLeij et al. , Founda 
tion Nationale de Transfusion Sanguine, Les Ulis France 1990, 249-53; Le 

5 Doussal et al. , J. Nucl. Med. 1993, 34: 1662-71; Stickney et al. , Cance 
r Res. 1991, 51: 6650-5 % MW&M (%fm¥- 5-199894 , 

^ff^(#^Sp 10-511085 -^-^fg; We iner et al., Cancer Res. 1993, 53: 94-10 
0), T IfBJM&PBJ&fNE (DWM (Kroesen et al. , Br. J. Cancer 1994, 70: 652-6 
l; Weiner et al. , J. Immunol. 1994, 152: 2385), ftMftffi (M. R. Suresh et 

10 al. , Proc. Natl. Acad. Sci. USA 1986, 83: 7989-93 'MfM^- 5-184383 

fth $&MBMik¥-(C. Milstein and A. C. Cuello, Nature 1983,305: 537)#&d 

BsAb &®im-tz>^kt)m j &&tix\'^o 

15 Xiang et al. , Mol. Immunol. 1990,27: 809; C. R. Bebbington et al. , Bio/Te 
chnology 1992, 10: 169) „ H St>' L 1 i Lt, 

Huse et al. , Science 1989, 246: 1275; J. McCafferty et al. , Nature 1990, 
348: 552; A. S. Kang et al. , Proc. Natl. Acad. Sci. USA 1991, 88: 4363) 0 
20 rfrbO;£$rCteFab %m£.& J &~CtfhVt747*7 V—ti-%fi\ Fab^ 

25 3§PJ<?>P?S^ 

-#^ffitafr(BsAb)|§m^^> knobs-into-holes »fWiaotH fOcl 
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OV ^•Ctt% Z&^T P (Ha-Hb) Ulft 5 ^ — ttfb^tUD H g^CI^i- 

-5 im^^\^^^ti^nn^(D\im^^^^h(D(D^\a-±^h^\ -tt^t> 



#X.btL&H#t L <HOj|a^rt± HaLa-HbLb ( g 1^30 % HaLb~HbLa N HaLa-HbL 



a, HaLb-HbLb CO 4 ii t) #&1-5 0 ££oT, — #^t£T =f~* h IgG £ knobs-int 



5 o-holes Lfd 2S<D Hi(i 2 ft© L ^Sr^li 



s^*^ ^fe-rs ig 



|» IgG (D^J&m-i—fe-^te^^t^ZLbtl&a SfcgftjM IgG IgG 



JblB«BH£rflP8t-f"5#ife£: Lt, ;*3S3We>f3\ knobs-into-holes iot 



15 (Ha&tfLa) £3B51£^ ^(O^^nU bfd# 5 — H «tRt5 L ft (Hb 

± $ * 5 (H 2 L 2 ) r. t X g ftg BsAb 3rffi5fc 



^sulu ^KSr^u^to #3&wfc«fc — watt igG ^(D^mwmmn,^ 
coi^mm^s mz.\t, mttEmnm^^xfLmdeft hlk ^##86 Hawaii* 

20 L$H(Right tiO^tl^tl&mW.Mn^?? — ^^^^mMX-mU^^, ttfo 



(1) 



<£> H £ £ LT V ^f£\ CO L ft t B~co L #1 £ LTl 



CO H 
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(2) m&(»%— <om t m— & & & s h#w * * s r. t % mm ti-zm* 

(3) &T<&XS«r^tfK#<Z>8ia£:£fe 

( C ) ffifc<D%—(Dtt t m~<vM%m ^^xtftft&wmtzjMs 

(c) ^O^ZICO H it t %—(0 L ^CO^^W bTmXCO^f^f^i-^ IS, 

L glcDT 5 y ifeBEBWSft 5^[#:-e*> 6 _L1E (l) ~ (4) (DX^MAzMWL<nWk 

«N»^i"S±iH (i) ~ (6) cd\ ^-rth^mm^m^m, 

(8) m—(DMm±x^m~<DMm±xn^^j^^tiK<^^^, knobs-int 

o-hol es # ^ A $ axfctftffc-C 6 - £ Sr TO £ "T 5 JbIB ( 1) ~ (7) co V N-fti^ 

(9) 11— <Z>389iflWlSH j y'l2: «fc 9SI— ©Hi^f- OLi^^pL^^ttS-^ 



WO 2004/111233 



PCT/JP2004/008585 



(12)^o^— o^^^-^^^^^^m^^S rife: J; t), H— <o*t 
U3)S&-5 2m&±<o&&ti&M&R^&z b&^k+ <ottk% 

(14) _bts (1) ~ (9) <dv ^ttdMc:|B*©^«fet!: «t 9 &3§ $ 5 feifl^ 

(15) ^— ©Hi, IIOHl, I-O L i, ^Zl^L^^I^Bt^^m^^Tf^ 
12 (15) WEic©^f^$4^ 

(17) 3&$fl£3MPJtt: <fc 9 fetft^ L m.iz fun H ^(^^m^P* ^5^^-, 

15 as) m-(Dmm.mwm^^^^m^m—(D 1 mRxim~(DHm(Dmm^mm^ 

(19)_hlS(l7)*fc(i(l8)(c|BS©^<^^— Sr^-f SJWWa, afct*£ 

20 «^tl5„ 

rBW^^S^o^#:Sr«3fe6«Jfcaiafrrs*fel!:Hi-So «fc 9 Mate te, — #^ 



25 <I4#l{£ (BsAb) © «fc 5 ft^fiteJM^ft^Katfc&v^Wu i-^li(Hi) k& 
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20 



25 



L§^£rf1^Lfc#, (3) (l)W(2)Oliia^S$ 



fij li^lr^tS 2 o© H «© 5 H i^fe !? , %-(DRm\-£Wb 

15 *K:£*>e>a>— ^r^n— oHii u -fto^M— ©Hitter £#-e#3o m 

^(- % P|g— <£>®(L)gU £{2 BsAb Sr^figi-S 2 0©Li©5 ^(75— *©L<B'T? 
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{3, Clackson et al. , Nature 1991, 352: 624-8, Marks et al. , J. Mol. Biol. 

1991, 222: 581-97, Waterhouses et al. , Nucleic Acids Res. 1993, 21: 226 
5-6, Griffiths et al. , EMBO J. 1994, 13: 3245-60, Vaughan et al. , Nature 
20 Biotechnology 1996, 14: 309-14, RXf^^^f 20-504970 J %-<&¥&M(DjCffl.%:0 
HS-f-SnfctfS-e^So ^(Dm, W&'Mffo* 7 4 7 7 y — fc-t"5#ife(W095/l5393 

*P k ^ 5 „ 0fl;ttf, t h^OW^^- ^fet^(scFv) t LT7 
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hV, W092/01047, W092/20791, W093/06213, W093/11236, W093/19172 N W095/0 
5 1438, W095/15388 ^ t So 

l:Mt, rtb^BlfMOin:#:^^(C^)^=t- Ki~5 DNA £51^5 r £ 
jS&WZSit. W098/46777 ft ft^KUpDTfT 5 ri:^-et 5o K— 

•^©fEftittU fc h X. fi£ N $./l'X7 u 4>'b<Dj?8z(G. Kohler and C. Milstein, Me 
thods Enzymol. 1981, 73: 3-46) ^{<I*P CTff 5 t 5 C ^Ctf^^Ctt 
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^ T? ^ 5 (W096/34096 ; Mendez et al. , Nat. Genet. 1997, 15: 146-56 #BBJ G 

15 ttSr^r-rS^fMOt: h^^difc-et 5 1-59878 ^fR#BS) 0 * 

M^irCJET^^-f^ d b XffiM(D t h^a#:^5i#i-^ r. £ ^~e^ § (W093/12227. 
W092/03918, W094/02602, W096/34096, W096/33735 #Bg)o 

Wl^KDfzmkfes ^f^i^;^ Phosphate-Buffered Saline (PBS) ^ fc 

b<«, 7P^V h^F^Tv ? ^.^>'h(C^Lrc:^^^4~21 B^ifc^J 
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xb- vjBeiS^itt^bTf^fifc-t" Sw^aS"C#5(Goding, Monoclonal Antibodie 
s: Principles and Practice, Academic Press, 1986, 59-103) 0 j&H^jfcC-^ 

£^Tr^5 0 mRNA^fb RT-PCR Id £ <9 ^ ~Z/<7*irZ)Z- 1 h 

»im-VhZ> 0 3frm?V7*V >-fe, IgA, IgD, IgE, IgG ^ IgM O 5o©I^5 

4 -7°) ($J X. fc£ s IgG-1, IgG-2, IgG-3, ^.t/IgG-4;lgA-lS:l^IgA-2^){c:^t-tfe 

ftv^s, igG Lv^o-rrfcSo 

^ ^fepTfg-efeSo Mill ^P^tftfl^ 7 ^f-^^, 
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eshaped) hftftkh&Zln. t hSkfi[-(DV&%Wlfa* ft t V X&tfc<Oftto 

tt^^M^tCDR; complementary determining region) ^r5S^Sn"t"^> «t 5 l^lSltf L- 

5 i$£r=*~ K1~5 DNA fcitiNrU SfeVvCSSJ^^* — ^l^AyT?, ^ft&^f^M 
zSCAbS^S-S-Si^fcJ: 9#fe*L&(EP239400; W096/02576 #fl8) „ CDR §r^ L 

10 t^LTt) «fcV>(K. Satoetal. , Cancer Res. 1993, 53: 851-856) „ 



15 



20 



25 



ijx.^ Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488 #HB) % PCR ^ 



£ *Lfc#L#a5S#tt: 70%^±, J: 19 0* b < t± 80%^±, $ \Z.ft % L < 



9O%£*Jb(0)J#.fi£ s 95%^Jh, 97% s 98%, 99%^) ©7 5 / ^SH^Jt@Htt^it>V 

— zffcftm&frZT % ;rato7? y^asofij^i: utiti^tiSo m 

: T^^^^rV, ^OV* 5: >\ v^X^f ^ X V$-=.^RZp-te V > ; (3) 1ft 
XIV isl/ ; (5)^(DMHfS]^B#i~6^^ : ^^^±t>7p I) V ; & feme: (6) 
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^HT^S^iWSblN, ^Jx.«\ knobs-into-holes (#^ 2001-523971) 

h iotii RtJ 5 , I-o l I t^LTV^^v^I-o h iifro H ii,^ 

25 
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10 



20 



15 B#^(D— f(5^g^oTV^-C^^V\ ^— (DH^^HH^L^^^^r^Jb, 



©Hli IS — cd L fC&r^ 6 to 



t^*uv^s H #}dPs^^tL-r, m-coumtm— (Dim* 



^■^^-O^j-^^^^ W^lLT!)J;v\ ^J;5^ffio-oiLT, 
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5 -tz>j7 8k&mfz>zk&-e&z e zvMcftmzn, 



mat. 



T1~& ^>5:if©*/WE-V % Cre(causes recombination ; *B |*!|§.$&X.g|p!f) ft £f<Dj 



25 v>=fc 5 fr^Jt^ Ml" r. £ «t "9 Bl^t bfc H mRXfi/ti itn L m<v$£%L% tfcsr 
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f§#£H6^^~(f?!jxJ:£> pcDNA4/T0, pIND: Invitrogen) l££ri#W||— O^f 

i!®5 H T- ^ H — O L & <D £rif 2* 1* 6 In H -7- M ft 5 t ^ t? *> o X h X 

mxh , $ h \z.&mw-wn<D n *^(c3i^^^^^@B?ij^@a«i-5 r. t mi 

^UV\ /c^-^-iUJt lac, trp, tac N X 7r — i??U PR^-El33fc 

•TS^n^e— as#JfflBTHT?&5o * — ^ — £ Ltii, trpA, 77-^ 

rrnB U tf?y — ^ }V RNA ^^ffl-fS - t 6 0 jg^&v'^M'SB 

W>mtfbtl, pellB ftWi/?*1-^&m^i-%Z.tfrX%Z> (Better et al. , Sc 
ience 1988, 240: 1041-3; Sastry et al. , Proc. Natl. Acad. Sci. USA 1989, 
86: 5728 #j$) D 
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(^Jx.fi> pcDNA3(Invitrogen), pEGF-BOS (Nucleic Acids Res. 1990, 18(17): 
5322), pEF, pCDM8) , ft4LjHBJJ&S3fe<O^S^-^^ ^ — (W7Lt£ TBac-to-BAC bacul 
ovirus expression systemj (Gibco BRL) , pBacPAK8) , fiS4&£3fe<Z>3M&'<^ $ — 
(MZMLvmU pMH2h W\m*7>( As*&j£<0$6&s<9 9<-(M%.&* pHSV, pMV, p 
5 AdexLcw), U h O ^ /I'* S^O^S^^ * — fi^ pZIPneo) „ If"© & 3l5 © 
|g^<^ ^ — (#ijxji\ TPichia Expression KitJ (Invitrogen), pNVll, SP-QO 
1), pPL608, pKTH50h *BW&te<D?&^L<< 

? $ — (M13 %k^<? , pUC^--<^^— , pBR322, pBluescript, pCR-Script) Jfc 

io — £ffl^T^J;i\ 

Sri*st?#S a tM&iSBJtefc L-C«\ (1) nifUSM, Miil cho, cos, ^ 

15 n~v„ BHK(baby hamster kidney), HeLa, Vero, (2) M£ISIfflJ§&, #ij;tk£, T 
7 y # S> ^ #3VHPffcfflia, *fc«(3)SiAM, ^Jitl sf9, sf21 > Tn5&£ 

-f • J* (Nicotiana tabacum) &3feO$IJ8SaS£P ?>tt"C*5 0 „ r. tb3r# 

20 i/rc (Saccharomyces cerevisiae) ^£(Dih y P 5; ir ^ (Saccharomyces) H<£>#B 
fl^h *5tfclS (#"JxJ3:\ T^^/t^V^ • = {Aspergillus niger)m<DT* 
^SV^/V* (Aspergillus) m&MlfeM) ft^£nb*vrv^ 0 W&tiM&&&tt'1r 
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5 X.«\ */l>V9ix^^-^%ffiV^^fe(Proc. Natl. Acad. Sci. USA 1972, 69: 
2110), h "^7^ H£(#HBH 63-24829 , xi/^ bn^U-^g yfe 

(Gene 1982, 17: 107; Molecular & General Genetics 1979, 168: 111)^C9^ 

suet »?i&^*wi&^*A-t-sr. £#-e#5„ *yt. ra^j&asgws-efcs^te 

W:, h n/jfV-^ a (Methods in Enzyraology 1990, 194: 182), X7 

10 ^.ti-^y^ M£(Proc. Natl. Acad. Sci. USA 1984, 81: 4889), ^WtV^VJ* 
mU. Bacteriol. 1983, 153: 163)^W htl, IWiatO^TliT ifn /< 
2*r3 !>^&(Gene 1983, 23: 315; W089/05859 W) > ^WiS&OiSK- «t (W0 
91/00358) ^3dS^*PT?*)5o ^fc, ft4&JNBfl&&1&££ b7t#-g-^fi, rc^^hn 
3 Vjfe (Cytotechnology 1990, 3: 133), V >*WLJJ J*&yfcffl¥- 
15 2-227075 #$#ft) , U ^7 31 ? 3 >"i£(Proc. Natl. Acad. Sci. USA 1987, 8 
4: 7413; Virology 1973, 52: 456), V ^Rfc-*/^?-^**^ DEAE-7=>^ h 
|fc/J n ^£f 7 * *g % m V ^ 7c DNA O il^aAfef^ * if <b ft S □ 

— -Cfcftf* iptg, trp :/n*e— -e&jh/W! iaa #) 0 b 
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-CffiV^#-^(d{^> t%i&b btrtiTNM-FH j^ttfe (Pharraingen) , Sf-900 II SFM J# 
:Hil(Life Technologies), ExCel 1400 RXJ 1 ExCel 1405 (JRH Biosciences), Grace's 
Insect Medium (Nature 195: 788 (1962) ) #?£rfflV^ £ ^ t , i&^lOSb^ 

5 {3, — Ix^^ffl^tfCV^ RPMI1640i§±tfc(The Journal of American Medical As 
sociation 199: 519 (1967)), Eagle <D MEM iritis (Science 122: 501 (1952)), D 
MEM if ±fe (Virology 8: 396 (1959)), 199 (Proceeding of the Society for 
the Biological Medicine 73: 1 (1950)), ClH £> OigifeK: BSA 

JPb^«fl!iS:ttffl-rS-^d s "et«So fittlf^^^ #ilx.k£, P H6~8, so- 
lo 4o°c, 5%co 2 #^.TT'=ff 5 rt^^o ^<Dm, i&mzmvxi-r-n/^, 

xW^fflV^TSrC^^rS^^-tirS^^^II^^ ^ < £P "b^TV^ (#ljx.fc£, Car 
1, A. K. Borrebaeck, James, W. Larrick, THERAPEUTIC MONOCLONAL ANTIBODIES, 
15 Published in the United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #BSJ 0 

£o *n[#:fej^ H $H*3 J; Xf L f( (Lef t HL) h 9 iM ^ U >"if«IMO pc 

DNA4(Invitrogen)^^-^, ^^B5 H «fct* L gKRight HL)£:^^Vy 
^if^M^pINDttnvitrogen)-^^ — NlR^&tfo ^.X (D^^M^ "7 ^ K 

20 §r_h^cQ^i^^^^BJfe, 09*.f3! N C0S-7 ^oKj#)«^^S^A-r^o -t©^ 



25 *.f* 2-3 0 Rg?T 5 „ ^Oil, ^##MHL#^aS£f££*K 

bTV^c.£#G HL #^£3?<£b^£# BsAb ^J&£*L, i^Jfeif^^^tbSo 
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5 

2. #C#: 

# 6 (Antibodies: A Laboratory Manual, Ed Harlow, David Lane, Cold Spring 
Harbor Laboratory, 1988) 0 .ftM«, fei^trC^^tt^^ £ b 

"CfT5 r, £i&5T?£5 0 fct^Ofeii^^^?g"|4 (Antibodies: A Laboratory Manual, 
15 Ed Harlow, David Lane, Cold Spring Harbor Laboratory, 1988) (DMfefcfe'Qi 

20 ^10Hi©T^ 7^@E^IJ^^o-C*5«9 N H — <0 L SI <t J|jZ1£> L i©7 ^ J 
^SH^j7jS^^o-rV^Zl#^t4fei^(BsAb)-t?fe5o WT, 3££ UTBsAb ^OV^ 

25 6 BsAbT?^ £V^U IH— ^_h<7)^SlfP{M:(^5^t: 0 b--7 P )^miii-^Bs 
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5 knobs-into-holes £r#lf Si i#^^& 0 knobs-into-holes fi, •^•^n^'/l^- 

2001-523971) o knobs-into-holes flSIf 1-^^51 "Cfc 0 ^ ^ 

is ^^o*^-^^^ bfti >*rc^"cfc s r. t twa bl\ 

\t.mif<DmmWi:^^Xh^\ fcVfW\)i<O^Wmt tttt, Fab, 
Fab\ F(ab')2, Fv N #4 Ttf^V ft ifSr^W 5 r. t Z> 0 Z.(D£??£ffifc 

20 ^— \zMx\^t^, mm^m^mmx^m.^tm^^Mx.^ m.s. co e t a 

1., J. Immunol. 1994, 152: 2968-2976; M. Better and A. H. Horwitz, Metho 
ds Ensymol. 1989, 178: 476-496; A. Pluckthun and A. Skerra, Methods Enzy 
mol. 1989, 178:497-515; E. Laraoyi, Methods Enzymol. 1986, 121: 652-663; 
J. Rousseaux et al. , Methods Enzymol. 1986, 121: 663-669; R. E. Bird and 
25 B. W. Walker, Trends Biotechnol. 1991, 9: 132-137 #{fj 0 
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10 fcfif^ WOOO/61739, W002/31140 &£f)o ^SSMfcUStf 3 f^^j (dJ3r *l£><£>#C 
15 -IBIfcff* 1D10 B ^fflJJS) ^ AM0C-l(pan carcinoma associated antigen) „ CAMA 



1, CD7 N CD15, CD19, CD22, CD38, CEA, EGF g^ffr, Id-l, L-Dl (^fi) „ MoV 
18, p97, plSS 102 , 0VCAR-3 S WKilWJI&S&^f^H 1 (neural cell adhesion molecul 

e ; ncam), m%mm, tvSV-J hiI*;V*V7tn^ =SSBft#&-&3 & St (FB 
P)«s#rffctbS, #Wfl&«W4S:«|jB-f-S^-i:b"CH:, CD3, CD16, Fc 

co A «»<E>#3!f fc*S£-T»£ ^ «fc 5 BsAb SrlftW-i-S - £ So 
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uPA^^^-a-r^irC^s (3)LDLS.I^FcS:^l*(FcyRI > FcyRII, ^fc^FcyRI 
5 II)^^^b^m^^«*BS^#:^*i"6irC#:, (4)CD3#<7)TM 

JiOtfcJSC^ HCV, ^V7/v^^if, HIV^©3SIJS0^^tlffSrfSSRi-5lSlfett«? 

ilMt'to^ (5)K*^tftWl^fflU#5ffil»tyS^» EOTUBE, DPTA, 
iLT^t#5S:#:(Fanger et al. , Crit. Rev. Immunol. 1992, 12: 101-24 
— if(HRP), FITC, p-tfv? h^?—^m<D&iiipSmts:y>)Wb, tfcA'^V, :7 m 

^n^^^^P<^#fi#^ttirC#:(W089/ / 02922 #^^7 ^ y K EP314, 

317 -!§-£t$L US5116964 #45$R#J8) Sr£tf«* ^Jiftl:^fi©M^J; «3 ©Jot 
15 i~Swi:^-et5 0 
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m<D^Wmm)s #®?£tt#J (PEG, Tween^K =3r 1/- bgU (EDTA 

io «>Ais^fbtt, ig^ft^WM, 08*.tiT7i>=— /Kx^/^n), * o yr 

/l/a^(^otf^lla-;K PEG^h ^^->-ttM^'i4^j(^y y/w< 
— h so, Hco-50)^£#rffl ttt) £v\ 

*fci, /fiJSHUfSC.*ISM<^Db SrW^ntfT'-fc/Wb: Kn^^f/Vt/Vn- 

* N if^^y, #?y c^^/v-y ^ y/i^^o-^^ o^^^tifALfcu, 

-r^nawl^a V, J ffi^-RXP-r / % ^A^f) bi~Z> £ £ t>T?# 6 ("Rem 
ington' s Pharmaceutical Science 16 th edition", Oslo Ed., 1980^#$a) o $ 

(Langer et al. , J. Biomed. Mater. Res. 1981, 15: 167-277; Langer, Chera. Tec 
20 h. 1982, 12: 98-105 J^WfFH 3, 773, 919 WFffiIg£r|fl (EP)H 58, 481 

Sidraan et al. , Biopolymers 1983, 22: 547-556 ; EP % 133, 988 W) 0 

7c, SE^J:J;or^l:S^JSfeSra^-t-5-^d s "e#So 
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F!lx.te\ — HH-o £{£3f lkg fcfc 9 0. OOOlmg^ib lOOOmg cofSB^i!^ 

r tasiwcfcSo fc&v^ ^jx.fi % ft#*>fc t> o. ooi~iooooomg/bod y ois 

te-W m £ ft 5 o t? ft v \ 
>\ HRP ^^yv^^Sr^-f-S^Sr^tf S - t Z> 0 

late, Jf.$&VR(D5jiW.\-$ in vivoRXJin vitroK&tf <D y MM<D$&1&&$X 

3 H, 14 C N 32 P, 35 S, 125 I^K &yt&M (7 4 >\ /Wxpyf), ft^ 

tf> r. ft £> Jf £ ^^S.tj?^ttl«^0^(C^o TfT 5 - £ 555 © (Hunte 
r et al. , Nature 1962, 144: 945; David et al. , Biochemistry 1974, 13: 10 
14; Pain et al. , J. Immunol. Meth. 19S1, 40: 219; Nygen, J. Histochem an 
d Cytochem 1982, 30: 407#f$) o £ 5 {^aM#£ft^SO-*f U*CRJtSffiS: 

#tfr (ELISA „ ^^^ti^^W (Zola, "Monoclonal Antibodies: A Manual of T 
echniques", pp. 147-158, CRC Press Inc. (1987) ) #££ra ti\ ^*ftC*3V^ 
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So ^mk&#k\sxnm%.&* m^o^mmm, 



3. ft#jggj$<& 



J&5£(cell free assay) CD fflU* «^ (cell-based assay) <£>jf^ M^^t 



w.v awaits ~Mmt, &&m& % 



% £ DNA £ f£ RNA tf) 
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15 



25 



m<Dmk, w^wmmvcvrnt. mjfeojzz fowmtnmt, anus 



10 itt Ltttitll mRNA* N Ca 2+ S.t/ cAMP #^«F^tf 

4 
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BEACON (SMK ^B^^X^-V^V^/WiBIACORE, ^^li^ ^ 
^fcn^/Udf 1 — gUbsfe iff* ARVO & if (d«t 0 895g-e# £<, $ h ^ 7d — !M b 

i 

L t>* Hl^3-Kt5 itfc -7- fit 1^ £ -< ? 4 1 * tbT V n X h , BU * 



i&iHHJESC, I-OLi, |-©HI, I-©Li, fgZKD H glO^^ 
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10 



m 1 f3\ ;^7x7- IFNT=f~^ b ?§t£ CO J£l|» 7^1"^ 7 
2-3: |if]0#f§2g, 3-3: ^ b ^-^4 ? V >X 1 0 -^^TnyA 

5-3: T h7f ^ !i ^2 Bt^f, ^1)770^10 
, 7-4: i>.y ^^n^ATj-l Bfl^^ 7h7t^^J)yt'3 0li^ 

&m*-y-^~7^Mmz.tetf 655nm JUT 405nm 7?tr$J bfc 0 _b 

ARl-His+fei^+AR2-biotin, Tl£te AR2-His+Jru^+ARl-biotin &^i~ 0 



15 m m & mm-r 



1. t h IFN -^T n (AR1/AR2) Kf^^T IgG TISSUE ^ 7 * 
20 5: Kffiflg 

2 31 © H g( *^£rC AR1 * fc«fcL AR2 V ^"ftifr<D L gKfctf 

o£ ^L^^Ja^Wc^^g^J©*!^-^© IgG 3as«5feWI^*IS't*ttH! IgG 



£ <5 fc IgGl CO knob-into-hole 



[Ridway et al. , Protein Eng. 9; 61 
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7-21 (1996) t h IgG4 (7) CH3 ^^-^COT 5 ^ ^tift^^l Lfc„ a 

h IgG4 7 a), Y349C, T366W WMW-^h 0 , b^-T7°(t MgG4yb){3: 
E356C, T366S, L368A, Y407V (DM$:fc~? & % o & b\C s MWl^it^ t ^ v 5 "^^ 
(C^Sife (-ppcpScp > -ppcpPcp-) £r*^A L7fc 0 

5 ari ^mw^m^rr^^^m a^^^mm^tm-r^) <Dm^Lm 

t IT, 7 s - h7t^f^ y — pcDNA4 (Invitrogen) 3rffll^c 0 #l 

^JHHflSffl 9 y#~l'tV&&\ (IL3ss) [Proc. Natl. Acad. Sci. USA. 81; 1075 (1984) ] COT 
^{CARlSW^It-T6^e7^fel#:'sr^^(VH^V>L VL) IgG4ya^ 
10 \ > L k frU^/ut^? ? — (pcDNAl-24H t£ V > L pcDNAl-24 

PIND (Invitrogen) £fflV>fc 0 iftffcfelgg HL 

15 /1"@5?IJ (IL6ss) [EMBO. J. 6; 2939(1987)] <D Tiffin AR2 S&#3rW*Ri~5''*' !7* 
fctf* rT^H*& (VH ft V> b VL) £ fc h IgG4 y b ^fjgJ&ft^ L k /£3t1!B*ICs 
5iA/^^^ — (pIND2-7H ^V^LpIND2-7L)^[R]#^^i^L/Co ^0/7^5 
KDNA «Th r |K'7 D ^^ 5: KffM^ry h (QIAprep Spin Miniprep Kit, QIAGEN) 



20 



2. —mm§. igG ^^»^^paj^-ecoB#r H ^ hl i§m 



2-1. DNAlg? 

^^J^HL^-^ilgfJl^^-- (pcDNAl-24H LT pcDNAl-24L) ttThy 

25 a*^:^Wl®Ji"5^^Tet P -fVy^— (TetR) — Kt5^7^ 5 K pcDNA 
6/TR (Invitrogen) *555**tbS □ S&Slbfc TetR 2 pcDNA4/T0 
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±(D2o(D Tet l>— * — @E?IJ(Tet02) teSN^U g ^st^^O^tr^Ji- 
Oc ttt, ^Pbfcx h7t^ * ^TetR2»f££^U iMftl-J: 
9 TetR ^ Jet 1/— frbMtl&Z t\Z.£V, CMV/Tet02 ■? — \Z. 

5 IND2-7H bT pIND2~7L) {3, yyllft^ 

KX — ?rti:S^]^^.i~^7 0 7^ 5: KpVgRXR (Invitrogen) 7^5&£;ft 

^yy/ ^ A- n 3 /l^ = K (5XE/GRE) ^o^- J^-^ Ltl ^itjs^-^^,^ 

Stt'fbi-Oo lot, W}WMM<D Yv^^y^fi/a pcDNAl-24H s pcD 

NA1-24L, pIND2-7H, pIND2~7b pcDNA6/TR b"C pVgRXR 7^fe&3ff 6 

7^;F DNA £r1R$g b fd 0 

15 2-2. Wi^Uf^(0 h7^7x^ v-a ^ 

77 y 7J ? K y I^WfliS^if C0S-7 $c (Invitrogen) SrJBV^fcJ&^tefcJU 

&HJ&£r DMEM+10%FCS l^ifi— U IX 10 5 /ml <D'fflJ&& ^^WfflMft 6-well 
!7*V"- h (CORNING) (D& well lral "f Oi^^r - ^ 37°CKlT 5% C0 2 4 y^r^^ 
— ^ — Bfetg^b/Co 2-1 T*^Lfd7 P 7^ 5 K DNA h 7 7 ^ ? 

20 \y a ^IN^IPS FuGENE 6 (Roche) (Invitrogen) 1. 5 n 1 £ Opti-MEM I (Invitro 
gen)250,ul <£>«-SttlX.T^S. 20 #R9#« bfc & CO well ©UMAt, 
4—5 0#Fh1 37°C(C-C 5% C0 2 4 i"3f- » ^ — F*J "CM ^3^^- h bfc c 

t h^^WIift5fe*&*lE9^HEK293H^ (Invitrogen) £rjl V>7c#^tc:{3 > >M 
& DMEM+10%FCS ^±m^H^ U 5X10Vml CO&ffl^^Jg-C^^BJM 12-well 7°lx 

25 — h (CORNING) <D& well ^ 1ml "f ogf£ £ 37°C^T 5% C0 2 >^rz.^<— ^ 
— P*3T?— Bfetf* bfc 0 2-1 T'fSM Lfc7°7 * ^ K DNA h7^7x^^a 
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Lipof ectaraine 2000 (Invitrogen) 7 u 1 t Opti-MEM I igifc (Invitrogen) 

250 »1 ©jffi?S^^.TSjfl.20^'M«HBU/t 1 b<DSr#well OiMAL, 4~ 

5 B$[gJ 37°C(vl-r 5% C0 2 4 ^^-x.^—f—faX^ ^s.^— b bfc G 

2-3. r^stst igG %m<D&mgm 

/ml ©7 1 h 7lM ^ y ^ttBttttOfo3fe>Mi3IS) Sr^tf 1ml CH0-S-SFM-I I (Invitrogen) 
JfcifiSrSAU 37 0 C^T5% C0 2 ^>-dr^^<— * — F^T* 1 0*&3£bT\ JftflCfrJBB 

HL3HF-tf>$&— Ik&m.Wim&ffte'DtLo ^(O^k, *H&«:!a§|Rfc*U —S-lml CH 

0-S-SFM-II j§ft!}f£T$fc#-bfc1£, 5jLiM CO A U P (Invitrogen) ftV^ b/K 
10 P > A (Invitrogen) Sra tf 1ml CH0-S-SFM-II jgl^tA U 37°C(CT 5% 

C0 2 ^ydr^-^-rtt2 0&l^b3 5J#*bT, Jtl^^q HL ^C0^~^ 

— 0.il^(^2OOOg, 5&m, S^)tt«^^LT, ^gtJSCv 
^ ? n =i ^-50 (Millipore) X*Wkffi&ft^>fc 0 - ^^M^mir^^X 4X:X 
15 {£#bfc 0 

2-4. ^miaft^ftM 

2-3 ^TDSM^tb/c^^m-htfi^^^^^P^^ ^A^i(rmp Protein A 
Sepharose FAST FLOW, Amersham biosciences) fr^^X'tinM bfc 0 -tV«e:b*> x 
f£Jr?f 4ml \Ztt b TBS ISW^-eS^ bfc^ffls 50 ju 1 £g&&fl U — Bfe 4 0 CT«ra 

20 ?nu ^^TO^^^^fco -0.51^(3000 g> 10 #) bTjyfSrl&*bfc: 

TBS 500 /z 1 ttl!ffi$SU 0. 22,um 7^/^^— ^7 5/7 P (Millipore)^Sb 

tco ^(3000 g, i#) t TBsmwmz£zffi&%3\mm i 9fe\^fr'&> mmmm 

^(lOmM HC1, 150mM NaCl, and 0.01% Tween20) 100 /zl ^T^ffi b7c 0 Mtttifc 
l50mM NaCl gr^tf 1M Tris ^ 5/i 1 b^fP bfc Q 

25 T4°C-e^:#b7c 0 

2-5. t h IgG ^tgco^i 
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Goat affinity purified antibody to human IgG Fc (Cappel) §r coating buff 
er \ZX 1 n g/mL (£f^ U 96- well -fi^y/l/- h MaxiSorp Surface (NALGE N 
UNC International) dSffi-fk bfc Q Diluent buffer (D. B. ) fCT^n y ^ l/^^M. 

d.b. ^m^^xmm^^Lt^mm±m^>^^^mm^^>y°^ 

5 &«lbfc„ mPmmWiM&fZ-fc^ Ft IT, lOOOng/mL^fb 

2 fg^lJ"C D. B. {df 11 l&l$gfi=f!R bfc ChromPure Human IgG, whole molecule (Ja 
ckson ImmunoResearch, 11.1 mg/mL) bfc 0 3 H]$c^ Lfc^ N Goat a 

nti -human IgG, alkaline phosphatase (Biosource) SrJxJn? £-t±"7t 0 5 lll^fcjf- b7t 
|^ Sigma 104 (R) phosphatase substrate (Sigma Chemical) <t L-T^-fe $ 

10 -It, P^^feJSy — Model550 (Bio-Rad Laboratories) Id «t 19 % #B§?fcK: 655 nra 
£bT405 nm C0©)fe^S:Sy^byt o Microplate Manager III (Bio-Rad Laboreto 
ries) V7 hdT&ffll^ ^dtl"?— KOtft*»^fei*f*_b?f ^<Z) t h IgG 



15 3. w*°-^-^-yr y-fe^r&ic j; s t h ifn r h^ffiiS'JS 

t b MEi35f5£&ii« HuH-7 (g&fiJ&WgfcBr) IFN J»J&#B WT^-/^ 
i/^ ^ 7— if it^^^^i"^ 7"^ ^5 K pISRE-Luc (Stratagene) £>§A bfcTf^ff 
^irlfflJ&^ffi^T, ^ISi^fet^CO IFN T^'^^ h?£t£ (Relative Luciferase Uni 
t:RLU)^ffSbfc 0 ^MiJ^{*/^iX7^^— if^ii/^^A Bright-Glo™ Luci 
20 ferase Assay System (Promega) Sr^V^T^^^^^-T/HBtfeO^&^^V^ff^o 
fc 0 HH4*frJ&£ LT* t h IFN a (rhIFN- a A, CALBIOCHEM) £fflWc Q JH £ HI 
lfc^-fo ft^SH^* — -eHf^Sl^m^r^(tyt%(D(3-3, 4-4, 5-3, *5j; 

I* 7-4) fiSgSK*- * — -e^:T & |S!B$fcflHi&!5^3W;/fc t> o (2-3) fcM b 5 ft 
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4. K-f v =f- ELISA X 5 g W#L#3&^*©##f 

96-well Ni-NTA HisSorb Plate (QIAGEN) — N His ^ i/fiCHs $ ^tfd^S^^ (AR 
1-His ftV^L AR2-His) £r Diluent buffer (D. B. ) \ZX 500ng/ml fcifeM Lfct^l 
5 00»l SraSJPU— l&4r-C®*£ii:fc 0 — ^Jh?i£S£3!l&i:LfcfL SuperBlock 
™ Blocking Buffer in TBS (PIERCE) 200 /* 1 SrSSfltJ U Sift 60 y Is? 

felLfc, 3tHlgfe#-bfc#, D.B. -e^Lfc*t^{*(3L25~500ng/ral)^isAP 
U Sift 60^^=^^- bbfdo LTte:, -o«f7^7x^^3 

t--^>^b2^in:0 ARl-His (cl^J-bT{iAR2-biotin, AR2-His \Z. 

MLTti ARl-biotin) & D. B. \ZLX 500ng/ml \<Hfc%lVtfb<D 100^1 St^JPUh 
Sift60#-f V3^-<— h Ufc 0 3(H^bf^, D.B.T?3000ffiFtH#3R*tbfeA 
15 P-sterptavidine (ZYMED) SrS&bP Sift 60 $M >-^cx«<— h Lfd 0 5[fi]^c^b 
fc# N Sigma 104 (R) phosphatase substrate (Sigma Chemical) liriSK £ tt^fe 

V — Model 550 (Bio-Rad Laboratories) «t 9 % #f$ifcft 655 

nmttt 405 nm OKJtflfSrSfl^bfco 

^O^lt:, ELISA2SS^^^ (ARl-His+tnC^+AR2-biotin*5j;tJ ? AR2-His+fet 
20 f^+ARl-biotin) ^(C*3VNT^FK^-e#HL^Sr|S^^^^^ % M HL 
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Kite, 0!l jfc.fi" #^'t4trL^:(BsAb)o^it(z:*3V^T, *5Si©*feS:»fflt5ii 
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2. $KW-<n%— ^^^H— ©afrSrHfrSl^SW 



3 . 



(b) *KVf(owi-(Dmm. t m^<o 



i»l4 .J- 



(b) #l#:c9^— OfiH %$—<Dl&$l<D$&%L(Dtf5Q$: £ 5 X@ % 



5. 



(d) etflc (D H— O^f £ X fcfr & ffl V ^ T ^ £ ift&t 5 X; 



Sr^^i-SSS^ 1~6 cov^Ttt^(c:fE«cc7)^3t^o 

8. O^RId:X»ISlX^|Rj±"Cfa©t^S?^J^*tbtJ:< V^{£#^ knobs- 
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into-holes l)m^£thtc.fc{£^&&Zk%WMtirZm^l~7 <D^-ffrl 

i 9. mMm 17 in ten is ^fsg£o^*~&^-t-£,«„ 
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